In a previous study three types of HPV signal were described in CIN. It was suggested that a type 1 signal represented episomal HPV while a type 2 signal represented integrated HPV; and a type 3 signal was indicative of both episomal and integrated HPV. To test this hypothesis 91 squamous cell cancers (SCC) of the cervix from Britain and South Africa were examined for HPV 6, 11, 16, 18, 31, 33, 35. Of the South African group (n = 69) 64% contained HPV types 16 (n = 29) and 18 (n 15 Non-isotopic in situ hybridisation was performed using digoxigenin labelled probes for HPV 6, 11, 16, 18, 31, 33, 35, as 
A novel observation was the presence of a type 2 HPV 16 signal within mitotic figures in a keratinising (moderately differentiated) cervical carcinoma. These signals were paired suggesting that they were on sister chromatids (figs 3A and B). The signal number ranged from 1-5 per mitotic figure.
CORRELATION BETWEEN AGE AND HPV DNA
There was no significant difference in the overall HPV DNA detection rate in both groups combined when the age groups below and above 40 years were considered (p > 0-10) (table 6). Nor was there a significant difference (p > 0-10) in HPV DNA detection rate when the groups were divided above and below 30 years. In these age groups the HPV 16 detection rate for either the South African, United Kingdom, or combined groups was the same (p > 0-10). ces are detected. It is important to emphasise that the latter statement applies to three different HPV types (16, 18, 33) in two widely separated geographic locations. Further evidence for the hypothesis that a punctate signal represents integration of HPV derives from the observation that NISH signals were found in mitotic figures in one of the SCC containing HPV 16. This signal consisted of two closely adjacent dots on chromosomes suggesting that HPV was present on sister chromatids. We are now quantifying the number of cases in which this phenomenon occurs and determining whether type 2/3 signals correlate with Southern blot evidence of integration.
Discussion
A type 2 signal was detected in well, moderately, and poorly differentiated nonkeratinising SCC of cervix, but a type 3 signal was only present in keratinising tumours. This argues that persistence of HPV in these cancers is independent ofcellular differentiation. A type 3 signal, representing putative integrated and episomal HPV, correlated with keratinisation. This is consistent with the idea that the regulation of episomal viral replication may be associated with mechanisms Iiiiked to keratin differentiation. 8 There is some in vitro evidence that HPV infection is an early event in cervical carcinogenesis.2 This, together with the current hypothesis that a type 2/3 signal indicates integration, may be clinically relevant in CIN because there is some evidence that severe dysplasias may regress or progress.9 If HPV integration is a clinically important early event in cervical carcinogenesis then a type 2/3 signal may indicate those HPV positive cases which will progress to a more severe degree of CIN or invasive cancer. This concept is supported by a case studied here. The patient presented initially with CIN 3. At cone biopsy this was found to be microinvasive and contained HPV 16 The HPV DNA prevalence in the South 
